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ABSTRACT 

The need for commercial communications is expected to 
grow substantially in the future. Whether telephone companies meet 
most of this demand seems to depend on three major factors: 
regulatory actions, the development of alternative technology, and 
the telephone companies themselves. The Federal Communications 
Commission As considering requiring cable systems to build in two-way 
communications capability. If this is done, cable companies will want 
to sell services that take advantage of this capability. The growth 
of cable television runs some risk of being aborted by new methods of 
over- the- air broadcasting, said to be capable of increasing the 
number of TV bandwidth channels and involving far less costly 
transmitting equipment than existing VHF-UHF stations. The telephone 
companies are attempting to meet the demand for better data 
transmission lines. To the extent that they must use their capital to 
upgrade voice communication lines, instead cable systems with two-way 
capability may be strong competitors for data transmission business. 
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SUMMABY 



The „« a for e.ner.1.1 communications Is en*ct«d to grew •««■- 

stant tally la « M— »»““ '' 

this demand scams to depend on three major factors: (l) resalatory 

actions, (2) the devclcpten, of alternative technol*, and (3) the 
'.•lephone companies themselves. 

..-r-enre actions : F.d.r.1 C—lnatl- C-»l..lon Cbalrwn 
Dwu , Barch has told Confess that the FCC la considering requiring 
CAIV systems to halld In a response ea^MUty. If this is done, the 
capability for two-way ctnmnmlcatlone will he ased. having pal 
lt, CAT. entreprenears will want to sell services that tpke adva.W. 
of the ability of the sabscrlber (Wether in a baslness place or a how) 
to originate messages that go bach to the CAIV he.dend or to an lnformt- 
, 1.0 storage and retried device connected.,, the headed. This l»pli«« 
a local CATV n.tworl with mlnUal s»itchlng-at least among!, to Identify 
sabscrlber. to who. »ss«e. are sent or from wh» M «• received. 

This coaid be aecnspllibed tbrcagb maltlpl.ming a CAIV channel, thereby 
enabling a lege number of users to transit and receive over a single IV 

channel’s bandwidth. 

Alternative technology The gr*rth of CATV runs sane risk of being 

aborted by new methods of over-the-air broadcasting. These are said to 

be capable of greatly increasing the number of TV bandwidth channels 

without overcrowding the spectrum, and to involve far less costly transmitt ng 

equipment than existing VHF-UHF stations require. Some of them are very 

United in range-but it is claimed that it would nevertheless be cheaper 

. d-vnnRmitter every few city block* than to wire 

to put a small, low-power, transmitter every 

i city. 
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Assuning that entertainment (including educational) TV is the primary 
source of income of a CATV entrepreneur, the prospective development **id 
use of new broadcasting methods would very likely be a disincentive to 
the construction of wired systems. Tire developer of one of these new 
broadcast methods is already negotiating with a prospective buyer who 
plans to use low-power transmitters in a large city to send out a scrambled 
signal that would be decoded by a rented device attached to the subscriber's 

TV set. 

Telephone companies : Ordinary telephone line facilities are satisfactory 

for most business communications, and the Beil System is working at remedying 
deficiencies in its present data-transmission network. By 1975, it is 
likely that volume users of data transmission will have a wide choice of 
facilities: improved telephone canpany service, improved Western Union 

service, and the microwave networks being established under a recent FCC 
order. (The f irrt two provide switched subscriber-to-subscrioer service; 
microwave ne -.works contemplate the possible use of CATV installations to 
link their offices with their customers.) 

Telephone ccmpanies currently express no interest in conventional 
trunk-and-branch CATV operations in which transmission goe3 in one direction 
only— from the CATV headend to the subscriber's TV set. Besides, the FCC 
has precluded them from acting as CATV operators in the areas in which they 
also offer telephone service. If FCC requires CATVs to incorporate two- 
way communications capability, the telephone companies' stance may change. 
This does not seem too likely to happen if FCC requires only a rudimentary 
two-way capability for CATVs. But the telephone companies could be counted 
on to react strongly and competitively if (or when) CATVs shw that they 
are willing and <ible to provide services that, could be carried out as 
well (or almost as well) .over telephone -type lines. 



a. Bell System, for example, ««»■>“ ‘ r “" r 

of lts touch-ione® system «»•" *■ •» ”” 

itself is . computer access terminal th.t c.n operate —Ur. — 
autt.tle.Uir, or automatically. « can be connected directly to . c— 
puter that can a«s»«r questions «ith a .cbanlc.l valcUg device, “ " Mo, ‘ 
can actuate a print-out device. these «dv«nc.d services (•• -« *■ •**“ 
purely telephonic ones, like aut-tlc clicking of calls fro. one tele- 
phone to another) are not no. dentally available. But consider!.,! the 
prob.nl. length of time that it .ill take to build Urge numbers of ne» 
CMV systems capable of providing comparable computer-access functions, 
it vould not be too surprising to find B.U in competition «hen the CATV, 
are ready or soon thereafter. BeU ha. already .0»«d i«. — 1«.—1— 
services that depend . telephone -ess to a computer, prluril, credit 
c. rd verification, .here «IV. sea. likely to offer greater convenience 

intfor 
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INTRODUCTION 

Demand for business communications will grow markedly during the decade 
of the 1970s and thereafter. This demand can be satisfied by broadband 
communications systems — cable and microwave, almost certainly multiplexed 
to increase their capacity to reach different addressees simultaneously. 

This paper will not try to discuss the complexities of ownership of these 
broadband facilities. But it appears that, in the absence of a quantum 
jump in the availability of high quality lines fran the Bell System, other 
telephone companies, or Western Union, one or more new communications suppliers 
will be needed. For many purposes, existing Bell System or WU lines provide 
satisfactory service. But large volume transmission of electronic data 
is far more simply and economically handled by a broadband (or at least 
a broader band) system. 

For business use, two-way communications capability seems essential — * 
and it is precisely for this reason that cable, as distinguished from 
over-the-air information dissemination, has an advantage that may be 
crucial. There are new methods of over-the-air broadcasting under development 
that can compete with cable in terms of providing broad ctennels through 
which information may be pushed ip large quantities at high speed. This 
is fine, as long as the only real consideration is getting the information 
fran a central place to receivers — either as a group or individually 
addressed. But if the person whc receives the information has to act on 
it, and himself make a contribution to a return flow of information, cable 
seems the most economical broadband method. 

The costs of the terminals for two-way transmission over cable are 
less than the costs of transmitters and receivers capable of carrying- the 
quantity of information that takes full advantage of the capacity of the 



coblo. obviously, thl. 1. of -»l°r significance only 1. ccnn.ctin. with 
over-nil ecwwics of a cmmmrnic.tl.n. nystc, and the preemption 

,s tbnt tb. pinn, economic Justification of a « '* *» ^ d * 

entertainment TV, nnd that the provision of other service la a ieoir.bl. 
by-prcduct of c.ble'e great inf onmitlon-c.rryM cnjability. 

The full Information-carrying cecity of . TV channel probably 
uould not be needed for meat business-oriented into-tic. A TP channel 
can carry a moving picture-, far less h.nduidth is required to transmit 
a facsimile of a docent. If cable co-unlcat«. »« their facilities 
available only in increments of a full channel, a great deal of capo 
ulll inevitably be pasted in business use. On tbe other hand, it »ln 
tube a bread banduldth to accomodate a number of business users I those 
interfaced to the same storage and retrieval emsputeri those rewiring slmul 
taneous display of a uide variety of data on a cathode tube screen, or 
those using facsimile print -out. 

The econemic U*act of foreseeable demand foe, broadband emmeniention. 
„ 1U be great, and both business and no.-busl.es. cere .ill have to pay 
for the convenience and capacity they .ill get. Potentially, business 
and busines.-rel.ted Wes of broadband systems could W for « let the 
basic costs of operating these system. Bu.ln.ssmm, -ho rent TP channel. 

sell their prodet. .mild be expected to p» fees at least adequate to 

... . _ s.v CATV. Users of channels for other 
defray cor.ts and yield a profit to the CATV. 

cenmerclal purposes »«dd do the seme. And — « — - “ — - 

of the CATP entrepreneur to pnrsunde ns many peopln ns possible to subscribe 

to cable eervice, beo»e. be could tnen obnrge — «» »0.« service. In 
Ubloh rate. nre llnied to tb. sis. of potonti.1 wdlenen, the o.ble oper.tor 
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could well elect to use the availability of high-quality TV reception 
at low (or even no) cost as an inducement to subscribe. 

Profits would then come from the non-entertainment uses that the 
heme owner or businessman would make of the cabled communication ability, 
whether supplied by the cable entrepreneur himself or by others who would 
lease his facilities to carry on their businesses. This does not preclude 
the possibility that Pay-TV will develop as well. 

At a minimum, revenues from use of broadband cable channels for 

nor, -enter taircrent uses should help directly to put into practice sane of 

♦ 

the desirable principles set forth in the 1968 report of the President's 
Task Force on Ccranuni cations Policy, and make it easier for the others 
to be realized. 

As long as telephone companies are committed to a basic cost-per- 
call system of computing basic charges, an important competitive opportunity 
will be available to cable systems; renting a channel (or a fraction of 
a channel) to volume users. This evidently could be done at a cost sig- 
nificantly lower than the charge made by telephone companies for open 
lines. 

A dedicated signal path is implicit i. automatic checking of credit 
verification devices, for example. Such a path is also desirable for th* 
volume user of data communications# The foreseeable cost advantage to 
two-way cable communications may be enhanced if the Bell System generally 
adopts a policy of imposing a surcharge on computer-connected "Information 
dystem Access Lines." This ISAL tariff would require almost all canpanies 
that have telephone lines going to computers to pay an additional fee for 
the privilege of computer access. Computer users protested the imposition 
of a surcharge when hearings on its ISAL tariff proposal were held in Illinois. 
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, the extent that telephone company charges for computer access ex 

lo s. * by . CATV system, user. of CM— «■"•*>• l ””' lrelS 

u have . incentive t. use the CATV's Ceciiitiee. Although th. DIM. 

splication «. wlthdnmn, « the request of the HI e e e«y, 

Pgp, tariff applicetions are currently pending in™**' «•«“• *“ d 
he areas served by Cincinnati Bell# 

Today. demand Tee data MM*. «—» “ “* *« 

„ by existing suppliers ol cmmsunicaticn. **" 

10en „ a . «»t th. lnformatlo* .-carrying capacity =T existing t.lcphone- 

; ype lines is act great snough to per.it users of data-prrcesslng eq«lp«"t 

■ a ta’.c full advanug. of the c.pnhllitl.s of today's centers. Cofflalnte 

„a also Ms that existing service is tec costly, service and -‘•‘—0 

inadequate, and that th, puhllc utilities offering data tran.—io. line. 

_ * 4 . care about users* problems, 

to users do not seem lo care 

Present cc-on carriers of cc-unic.tions are, of cour.e, »««. of 
these complaints and criticisms. The Bel, 8, stem, « ex^ple, »Un« to 
have a separate network for digital data transmission installed by the 
middle of thl. decade, . Thi. nev network .ill serve 50 to 60 »Jor M. 

cities. Western Onion also ha. a data network c»Mg «P- « *»““ * 1 *° 

he noted that the capital needs cf telephone cp-i-s ere greet - Bell 
estimated *100 billion by I960 in a 1968 forecast - and they are l»rd 
pressed ins, to - gro-h in telephone demand and upgrade their existing 
systeas. If thl. consumes *U of th. — , •«*»>. «e the., then CATV 
entrepreneurs shoe* be able to develop the —M>* eervlce. that Mr 
able to provide relatively free of IMdl.t. c-petitiv, pressures. 
Eventually, it Ml he «..»»d that telephone =-P*nl=s will c W et. in 

an, are. that r^uires MMT --Itched — — ' *— *“ “* 

prospect , it seems pos.lble «W -• CAT, outers could elect (relation 

permitting) to IMall only rudl.enW two-W cMUilcations c.pabll 



Still others might opt to use the telephone company^ lines to provide 
a channel from the subscriber to the CATV headend. 

New cable companies conceivably could be in an advantageous situation 
to attract the capital they will require. For one thing, installation of 
local cable systems will not be inordinately costly. This will present 
potential investors with an opportunity to own a portion of a system instead 
of using the same amount to buy an insignificant fraction of Bell, For 
another, the investors in the new system will not be in the position of 
having to service large quantities of outstanding senior securities, or 
of seeing their equity diluted through bond conversions. To the extent 
that "getting in on the ground floor" is an investment incentive, cable 

companies will be able to offer it. 

Growing demand far broadband cotmuni cations will very likely be 
satisfied at first by microwave radio and telephone company facilities 
tor long distances, and by cable over shorter distances. These present 
the lowest costs for digital data, the prime business use. At present, 
the telephone companies and Western Union offer the widest range of 
switched facilities. Existing cable installations typically offer primarily 
entertainment TV on a one-way basis to individual subscribers. Eventually, 
they will becane more sophisticated and the public policy issues involved 
in permitting the existence of what would essentially be a second national 
telecommunications network for individual subscribers (business and non- 
business) will have to be faced. 
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CURREOT COMMERCIAL CAPABILITIES 

.«* .able syete.s « >■«*»! **» " 1,h • 

, 1 «. capability, et l-.t on. c.pany baa * —* - ‘ a *’ ll ” S 

exist!* cosxlsl cable TV «*»«» *« «"«■* IhlS 

Subscription Television, Inc., South P.snaena, Oallfornl., Ml be use! 

.. eruutple. There ere o-petltorc-derrold TUCtronl.s and Pnirohlia 
Camera and Bstr—t to «. only bw—offerin, to provide conparable 
services and devices* 

Success of two-way cable camnunication depends in large measures on 

the PCC. Chainoan Burch hns told Congress that the POO is conslderins 

ln CATV systems. If this is done, then 
requiring two-way capability in caiv sy 

cable entrepreneur, on be counted on to .sell the service, it will -e 
possible. IT PCC Tail, to re,uire tw.-wny capability, then the ,™*h of 

two-w.y system »1U depend 1. part on the success (that Is, profitability) 

. thi , feature to their subscribers, 

of the few systems that are already providing 

The cost of two-way capability is relatively modest. The nCTA has 

estimated that it would cost about *180 to *K» P« .lie to Include . 

pair of tuisted wires (u-bl. on . tln.-al.irln, or party-llnn b.,1. by 

.11 subscriber.) .hen a new systs. is built. This -onld provide . b h»s 

channel. Addin, this capability to an eristic, ■».*• “*• 

between **> nnd *W> . «*“ ** 1 " CUrr ' 1 “ 

subscribers' tend.nl devle.. nnd for swlteMC “ the 

besdend, A br«der *-»l- 1 *“ 

capability. This would be adequate for Picture-type tran—alous. 

llo estimates of cost for including this are available. 
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The STV system ”has been specially designed to transmit and receive 
digital information over today's existing coaxial cable networks,” the 
company says. It requires 5 me bandwidth— 2 .5 me in the mid -band of the 
VHF spectrum going out to the subscriber and 2.5 me in the sub-channel 
region belcw channel 2 returning to the STV interface equipment. Maximum 
capacity of the system is 500,000 bits per second to and from all subscribers, 
but within that ceiling it is infinitely flexible. 

The STV system is controlled by a central processor, which not only 
receives and transmits information but acts as a traffic control device 
so that information will not be put into the system when it is overcrowded. 
This central processor interfaces with the CATV transmitter. Each subscriber 
on that system has an STV service selector, which can communicate with the 
central processor. The central processor can send messages to any subscriber 
individually, and identifies the source of information any subscriber sends 
back. Coded signals can be sent at regular intervals to all subscribers 
to find out what services offered by the system are being used, whether 
purchases have been made from a djop-at-heme channel, whether pay -TV ir. being 
watched, etc. Since it takes only 40 bits for the central processor to make 
such a query, and 40 bits for the subscriber to reply, a single transmit- 
reply cycle requires only l60 microseconds. This means that each of 10,000 
subscribers could be queried once every 1.6 seconds. Something like this 
would appear to be very well adapted to credit card checking, where the 
in-store terminal would be in an •open* or *no response' position at all 
times other than when a card is placed in the device for reading. The 
flexibility of the STV system enables it to handle high density data at 
high speed to a limited number of subscribers or low density data at later 
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speed to a large number. This implies, too, that high density data could 
be transmitted at adequate speeds during times when the system would other- 
wise be underutilized. 

S7V estimates that a single central processor can serve a maximum of 
50,000 subscribers. It notes, however, that smaller •slaved* processors 
adequate for about 10,000 subscribers can be introduced into the lines to 
act as store -and -forward modules. The company also says that a number of 
separate, smaller CATV systems could share & central processor— five systems 
of 10,000 subscribers each, for example. Connecting lines between the 
central processor and the CATV system "can be coax or telephone lines 
depending on the distance and other factors." . 

STV— obviously convinced of the desirability of its technology— notes 
that its system is competitive with "the more familiar types of communica- 
tions systems." It combines the bandwidth of coaxial cable and the speed 
and flexibility of a digital transmission system. "In this way, the 
CATV operator can offer a lower cost per message for non -video services 
and still maintain his video services that cannot be duplicated by con- 
ventional methods." 
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DATA TRANSMISSION 

Estimates of the growth in demand for non-government pure analog 
digital data transmission for business (not residential) users have been 
made in connection with applications to have the Federal Comnuni cat ions 
Cccmi8sion establish a specialized data transmission network. Those given 
below were submitted by Data Transmission Co. (nATRAN) to the FCC as part 
of its application. Volume of voice, video, telemetry, telegraph, and tele 
typewriter traffic is not estimated. 

It should be borne in mind that DATRAN at the time was •selling* the 
FCC on permitting such a network to be established. But even if the 
estimates were to be discounted by 50 percent as an allowance far euphoric 
optimism, the projected growth would be impressive. 

DATRAN* s estimates cover seven industries, not all of which will be 
noted in detail here. Over-all, in 1970 these industries engaged in l4 
billion transactions carried out through 3.7 billion data calls. By 1974, 
there will be 50 billion transactions that will generate 12 billion data 
calls. In 1980, these industries are expected to make 250 billion trans- 
actions through 32 billion calls. This would represent an increase of 
750 percent in the number of calls over the decade, and cumulative growth 
of 1,650 percent in the annual volume of transactions. 

The federal government is already the largest user of data machines. 
No estimate has been made here of the extent to which governmental use of 
data transmission will grow, but it is likely to be considerable. Much of 
the government *s transmitted data is classified, and estimeites of this 
volume are not currently available. The total government use of data 
transmission is believed to exceed by far the volume generated by the 
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civilian econany. It should be noted, however, that (according to Daniel 
Lieberman of Sylvania Electric Products, Inc.) "the largest military 
communication system— Autodin ... has a theoretical, throughput of about 
250,000 bits/sec. or only 1,100 the handling capacity of a CATV system" 
with an information spectrum of 5 to 270 MHz. 

Demand for data transmission facilities will also grew as a result 
of a decision by the Federal Reserve Board to permit bank holding companies 
to undertake— for businesses not related to the holding company— "storing 
and processing other banking, financial, or related economic data, such 
as performing payroll, accounts receivable or payable, or billing services* 
L inkin g the bank computers that do the data processing with the customers 
who are having this work done could well be a function of local CATV systems. 
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SECURITIES INDUSTRY 



At present, the securities industry is a heavy user of data tele- 
communications, and it will undoubtedly continue to be. The industry 
is spread all over the country, but most transactions take place in 
New York City. 

Typically, the customer of a brokerage house wants fast action: if 
he places an order to buy, he wants confirmation of execution in a matter 
of minutes. The seller is similarly impatient. Because of brevity of 
content, sales and purchase orders, requests for quotations, size of 
the market in individual securities, and the like can be handled adequately 
with the facilities new made available by the Bell and other telephone 
systems. 

In the future, this may not be true. Although stock quotations are 
now available in many brokerage offices through visual display machines 
(Quotron, for example), there may well come a time when cub toners want 
more. ^ * 

With a two-way broadband communications system, customers could 
obtain research data, information on the status of their accounts, and 
make other one-to-one inquiries. Answers would be displayed on TV-type 
screens or as a hardcopy facsimile of the material tran smi tted by the 
broker. 

If a switched broadband system comes into being, this could presage 
a major change in the ways brokerages do business with their customers. 

At present, both institutions and non- institutional customers generally 
place orders by telephone. The broker supplies securities research data 
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without extra charge, nost often on a printed sheet that is available to 
all custaaers and frequently to others as well. Research is given away 
to the general public to build new business and to keep old customers. 

With a fully switched broadband system, customers could communicate 
with any broker and obtain the fruits of his research. To be sure, the 
same computer that supplied the data could be programmed to note the 
calling code of the person making the request and this could be translated 
into a narng and address for future sales efforts. 

But such inquiries would take up computer time and they could well 
be more costly to brokers than mailing a prospect sane sheets of paper. 
Furthermore, since this information would be accessible to anyone willing 
to expend about as much energy (and perhaps less money) as it new takes 
to make a telephone call, many more investors (and the idly curious) might 
choose to shop the research departments of several brokerages before making 
a purchase or a sale. 

If the inquiry load becomes too heavy, this could impel brokers to 
either (l) limit access to their research to their existing customers, 
which they might be reluctant to do, or (2) impose a fee far research 
services — in which case they might market them on a fee-f or-service basis, 
giving their customers either a preferential price or a full rebate when 
they undertake a transaction through the firm, based on its research. 

It goes without saying that a fully-switched national broadband TV- 
linked system will have additional effects on the brokerage business. If 
customers are able to talk to, and see, their account representatives by 
wire, the need for large numbers of branch offices will be smaller. Although 
it might not pay to install TV capability just so the customer can see hie 
account executive, the existence of TV ccramunication would make it possible 
A - t mmonts or send facsimile material. Some brokerage houses 
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might find it scare desirable to locate near the exchanges (or elsewhere) 
and save the '.ost of branch office operations. 

By concentrating their most effective customers' men in a single 
location — and expecting each one to handle a heavy load — they could 
well save enough to absorb the cost of communications and still wind up 
the year with higher profits. Payments and receipts, by the time this 
develops, may well be handled electronically so there would be little or 
no need to have branch offices where customers can make payments or which 
can mail checks to customers. 

Indeed, in the fairly distant future it is easy to conceive of a 
fully computerized stock market in which sale and buy orders are placed 
electronically direct by the customer , and matched by the stock exchange 

computer. Capacity of a broadband system would he adequate to support 

such a set-up, and growth in the number of investors may demand it. 

Increasing numbers of Americans have been making stock market trans- 
actions in the course of the past 30 years, and mare and more people are 
becoming experienced and sophisticated in their approach to making money. 

With ample information instantly available, and lcw-cost cemmuni cation 
devices capable of making transactions on an on-line basis, it would seem 
reasonable to expect that the number of alert, astute investors or specu- 
lators will continue to increase, and that they will be willing and able 
to shift funds at relatively low cost from one type of investment to another 
in accordance with their short-term plans. Broad and easy access to information 
on which to base transactions could well make 'instant arbitrage' a national 
pastime — if it didn't eliminate the arbitrageur entirely by making the 
information he now has available to many more people. 
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HEALTH BUSINESS 



The health buslncsa, uhich M* «* «““ lssl0 

, very molest ac.le, 1» U>»ly to bec»c * Uwrjiscr-ln the «“" e 
, MS wt. Aside ft- .heJ 0 .^l«i^^d«nd c «™icetloa. uses that 

exist la loog^iatantSrSSal “ a computer-aided diagnosis, it «t» 
-mr<55able ttat health losoraace companies uill continue to use lata tron 
mission 1 » the course cl proees.ln, indlvldunl.' -a hospitals' olahas, 
i„ keeping accounts ana record.. »■ data networks extend, the «*- of 
fluency, physlcf, and hospital accounting shculd gr«, and patient 
pate (results of tests, etc.) .» he stored dn a caeput.r for future 
reference. With the d««lop..at of .deflate program, c-put.rs coveted 
to pick-ups on the patient should he able to carry out ln-hospltal patlmt 
monitoring oo a .fable scale, as »ell a. billing patients and recording 
collections. (Note; the use of cable In the health business has been 
dealt vrith in detail by Konrad Kalba in a paper prepared for the Sloan 
evasion, thle paper »• no. available to «, hut it — apprcprlat. 
to not. briefly * « -udiceUy-ralated po«.«.l «•— «“ «•» 
although this is almost certainly duplicative.) 
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BANKS 

Banks and other financial institutions are already significant users 
of data processing, and their demands will grew considerably in the years 
to come. Their foreseeable communications needs are great, and two new 
laws - the 1970 amendments to the Bank Holdine Company Act and the Fair 
Credit Reporting Act - hold forth the pranise that their actual require- 
ments will be even bigger. A strong spur to the expansion of electronic 
transfers is the adoption by the Federal Reserve Board of a policy 
statement stressing that it is "a matter of urgency" to set up a nation- 
wide, direct, fast and economical system to transfer funds and settle 
balances; to reduce the volume of items banks must handle; expanding 
at least some Federal Reserve Bank facilities "to include high speed 
tape transmission, and ccmputer-to -computer camnunications" ;and to reduce 
the "float," or amount of money in transit. (The impact of the FCRA is 

discussed more fully later, under "Facsimile.") 

K.A. Randall, former chairman of the Feieral Deposit Insurance 
Corporation, now chairnan of a large bank holding company, pointed out 
in 1970 while still a federal banking regulator that "technology particu- 
larly is going to force institutions to be generally larger in size." 

He added that with this, there will come a reduction in the number of 
financial institutions in the U.S., suggesting that there would be a 
shrinkage from a total of around 22,000 financial institutions of all 
types "maybe to around 8,000 in another 20 years." This would be accompanied, 
he said, ’very likely" by "branching in some form in every state." 
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Bankers are likely to be receptive to new ways of doing business. 

They have been hearing about the 'checkless society' for years, and they 
are expansion-minded. Governor William W. Sherrill of the Federal Reserve, 
for example, says that the time has come for bankers to reorient their 
concept of banking, and to recognize that banking's "function no longer 
is predominantly lending but must become a concept of greatly expanded 
financial service to its customer# 

Governor Sherrill foresees "a time when financial advice, bookkeeping, 
budgeting, and financial management information provided to the customer 
may be much more important in the customer's eyes" than the funds that 
banks make available. And, he adds, these services would probably be 
"much more profitable" to banks. 

Bankers are aware of the ever-growing flood of paperwork that will 
confront them. Early i a May, 1971, the Monetary and Payments Conmittee 
of the American Eankers Association reported that banks must start at once 
to seek the advantage of 'paperless' debiting and crediting. This is 
significant not only because it takes a coherent look at the problems of # 
the future, but because the men on the committee that made the report all 
are high-level, policy-making bankers — the only people that can push the 
institutions they work for in the direction of anticipating technological 

change and getting ready for it in time. 

The ABA's MAPS study does not envisage a sudden change to a magical 
•checkless society' - a concept that has been around for some years but 
which has not always been fully analyzed. The bank group took a practical 
approach: it looked at the growth that has taken place in check handling 

in recent years, projected it into the future, and found that by 1980 banks 
may be processing 43 billion checks a year. Since this aspect of banking 
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is labor-intensive, this raises a number of problems. One is that 
suppliers of automated check-processing machinery do not envisage major 
technical improvements in equipment over the current decade. This implies 
that more people will have to be hired to process the additional checks — 
and it would not be reasonable to anticipate that their wages will be low. 

As a further spur to movement toward paperless trnasfers, projections of 
the availability of clerical empower during the 1970-1900 period indicate 
that demand for clerical workers will outstrip supply, and that the clerical 
labor pool will be in deficit for at least half of the decade. 

In the absence of widespread adoption of cost-cutting banking methods, 
costs to customers would rise — and, obviously, in seme highly competitive 
banking markets not all of these added costs could be passed on to the 
customers . 

The MAPS committee did not foresee the end of the check as it now 
exists, in fact, its chairman, Richard P. Cooley, president of The Wells 
Fargo Bank, N.A., San Francisco, states flatly that "paper checks will be 
around for as long as we can envision," and that "banking can continue to 

operate efficiently with a paper check system." 

But banks are already taking steps to cut down the volume of checks 
they must handle. Many banks have arranged for pre-authorization of certain 
payments that must be made regularly. This takes the form of customer 
authorization of monthly withdrawals to pay such debts as mortgage loans 
or insurance premiums. Seme creditors give customers who pre-authorize 
these payments a discount. To the extent banks succeed in making conventional 
transfers more efficient, their incentive to use electronic transfers broadly 
will diminish* 
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Less ccomon, but on the increase, in the multiple check. When a 
multiple check is used, a customer makes a list of his creditors and 
the amount each is wed, and makes out a single check for the total. 

The check goes to the bank, which parcels out the money to the individual 
creditors by adding the funds to the creditor's account in the bank. 

Growth of multiple checks would also lessen the urgency of conversion to 
electronic transfers for individual accounts. 

Under the 1970 amendments to the Bank Holding Company Act, the Federal 
Reserve Board regulates both bank holding companies that cam a single bank 
and those that own more than one bank. The amendments were passed by 
Congress to close a loophole in prior bank law which permitted one-bank 
holding companies to operate without federal regulation of their non- 
banking subsidiaries and affiliates. The FRB, at that time, strictly 
regulated multi-bank holding companies, not one-bank holding companies. 

When Congress passed the 1970 law, it was made clear that all types 
of holding ooopanies were to be subjected to the same regulation, and 
that the FRB should be less strict than it had been in the past. 

Under the Board's proposed rules for non-banking activities by bank 
holding company subsidiaries , it seems clear that bank ownership of a 
broadband communications distribution system would now be forbidden. But 
it must be remembered that Congress wrote a flexible law enabling banks 
to offer broad financially-related services to their customers, so that 
a ruling that CATV system ownership is a permissible activity is not in- 
conceivable in the distant future. 

The overall impact of the law, from the viewpoint of the cable 
casmunicator, is that it will markedly increase the need for communications 
within the banks commonly owned by a holding company , and within the family 
of subsidiaries directed by the holding company. 



Of considerable significance in this connection is the fact that the 
1970 law puts no geographic limitations on the operations of the non- 
banking but financially related subsidiaries of a bank holding ccmpany. 

As well it might, this has perturbed spokesmen for some of the nation*s 
smaller independent banks# 

Banks themselves are bound by state law with respect to branching# 

Some states (Illinois is an outstanding example) permit no branching at 
all# Others (Maryland, for example) permit limited branch banking. Still 
others (California leaps to mind) have liberal ruled that have led to the 
development of state-wide banking operations* 

Since multi-bank holding companies are new subject to the same Regu- 
lation as one -bank holding companies, seme banks are making efforts to 
expand their banking markets by establishing new banks, as well as by 
acquiring existing banks. As large or growing bank holding companies 
acquire control of others — seme quite distant from their home territories 
they will want and need operating data from them on a daily basis. This 
will involve the use of data transmission— either over telephone, WU, or 
microwave circuits. If transmission is made over microwave, a local CATV 
could serve as the carrier-to-bank link. 

The demand for communications between holding companies and the banks 
they own or control will be more intense than most people expect. The 
Assistant Attorney General for Antitrust, Richard W. McLaren, recently made 
it clear in a memorandum to the Federal Reserve that the parent company 
in a bank holding company systeia can exercise considerably more direct 
influence on the banking and pricing decisions of each of the banks it 
owns or controls than had earlier been thought permissible. 
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Bank holding company subsidiaries may engage in activities so 
closely related to banking or managing and controlling banks as to be 
a proper incident thereto." Before engaging in these activities, the 
Federal Reserve Board must approve them. So far, it has proposed a list 
of such activities that normally will not be forbidden to bank holding 
company subsidiaries. The Board contemplates adding to the list. 

In considering the activities that bank subsidiaries may engage in, 
the Board must determine whether permitting these activities would yield 
increased competition, greater public convenience, or gains in efficiency 
that would overbalance any possible adverse effects like decreased or unfair 
competition, undue concentration of resources, conflicts of interest, or 
unsound banking practices. The Justice Department has urged the FRB to 
apply a liberal entry policy to banks as they seek to enter other financial 
markets. The Antitrust Division has made it clear that it prefers to eee 
banks entering new markets by starting new competitors rather than by 
acquiring existing firms. This also implies that communications reeds 

vlll be greater. 

Another aspect of the 1970 law that promises to be important to the 
development of demand for bank commmications is the requirement that some 
conglomerate corporations which new own banks make a choice between continuing 
their present non-banking businesses and engaging solely in banking. As 
a practical matter, this will mean that all conglanerate-owned banks will 
have to be sold by 1981. The bank holding companies that were originally 
organized to hold a single bank - and to benefit from the exemption from 
federal regulation of non-banking activities that then existed - will un- 
doubtedly be in the market for these institutions. 
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Within the banking community, there is broad recognition (though far 
fran universal approbation) of a trend to bigness. In part this is because 
banks have to be bigger to be economically viable today. This is reflected 
in persistent moves to liberalize the branching laws in states that are 
now highly restrictive. 

Many smaller banks have vefrained from installing their owr, data 
processing equipment because they are too small to justify it economically 
and do not believe that they can nell enough outside data-processing services 
to make data processing a paying business. Virtually all larger banks have 
their own data processing equipment, either owned directly or earned and 
operated through a subsidiary. Still others use independent data processors. 

With more liberal branching and a tendency for banks to grow larger 
and to affiliate with holding companies, the need for communication among 
the bank’s entities will expand. Today, many banks have their computers 
located at the main office. It works for the main office u-d the branches. 

But the means of getting data from a branch to the computer are relatively 
primitive. Within a dty» e. truck picks up a day’s transactions from a 
branch or a subsidiary and takes them to the main office for processing. 

This is subject to delay, documents may be lost, and is relatively costly. 
Thure is little on-line interconnection among branch banks and a central 
computer, so that transactions are simultaneously handled at a remote loca- 
tion and recorded by the central computer. In some banks, branch transactions 
are batched and sent to the computer several times a day by data-phone. 

Many banks already have limited branch ccmminication with their central 
computer. Typic ally , this permits a teller to use a Touch-Tone <0 telephone 
to ascertain a customer’s current balance. 
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As br oadband ceramunications bee cue increasingly available, it will 
beccme easier end possibly less costly for banks to install on-line inter- 
caanunications. 2rea if a bank with several branches, or a holding company 
with a number of banks, does not want to operate this kind of a system, 
it could well choose to use a channel (or fraction) of an existing CATV 
network to transmit its data to the computer at a time of day when enter- 
tainment use is minimal. Unlike stock brokerages, banks do not now depend 
on immediate transmission of data. They can easily move their traffic at 
off-peak hours, since the computer will in any case start the next business 
day f ully up-to-date. This delay will not be tolerable when the "checkless 
society" comes into being, although a continuing lag in transfers of funds 
is not invariably a disadvantage. 

Although the checkless society may be a long way off, It is fax closer 
for financial institutions than for the general public. Banks and other 
financial institutions trust each other. They will accept electronic 
confirmation of transfers of funds from another financial institution. 

But they require a piece of paper when they deal with their everyday easterners 
In the absence of a facsimile system, they would not get a signed document 
on an electronic funds transfer by one individual for the account of 
another* 

The fear of crime will in certain respects be a spur to the development 
of electronic transfers. Small merchants, for example, v<uld welcome the 
idea of general electronic transfers triggered by credit cards since it 
would free them from the loss of cash they suffer when held up and from 
the possibility of personal injury at the hands of the hold-up nan as well. 

This additional security could well be worth money to the nerchant 
the money that would go to pay for the communi cat ions system needed for 
the credit card-or ’currency card* -that buyers will use when electronic 
transfers axe widespread. 
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Seme resistance is likely fran the general public ~ in part because 
electronic transfers mean instant reduction of the bank account* Clearly, 
some method will have to be found to combine 'cash* and 'credit' authoriza- 
tions in a single card. This could be done hy having the merchant press 
a 'cash' button or a 'credit' button on his in-store verification and 
authorization terminal. Conceivably, when a purchase is made on a 30-day 
credit account, the transfer system computer could store the debit and 
forward it for action at the proper time. 

A system might even be worked out to accomodate 'slow paying* easterners . 
This might involve having the computer query the customer through his hone 
cannunications console at the time the payment falls due. The customer 
then could elect to endanger his credit rating by refusing payment, or to 
pay all or a part of the amount due. Some stores, <f course, would choose 
to refrain from giving credit and sell only on a cash basis. 

A significant step toward larger-sc&le interbank electronic transfers 
has been made by the New York Clearing House, whose Clearing House Interbank 
Payments System (CHIPS) is currently handling between $15 billion and $20 
billion a week. The CHIPS set-up handles about 15,000 transactions weekly 
on behalf of about 4,000 acccMnts that foreign banks have in eight large 
New York cotmnercial bonks. 

The system is based on a large Burroughs canputer at the Clearing House, 
with 42 smaller Burroughs terminal ccmputers at the banks. The terminal 
computers are linked to the main one by two leased telephone lines; each 
bank has an additional dialed line that can be used if the leased lines 
are not available. The computers store payment messages and release them 
as they are authorized. Their memory capacity is sufficient to enable the 
hnnVB to keep workload fluctuations fran being too wide. 
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CHIPS saves the banks tine and money by dispensing with checks for 
each transaction and the cumbersome settlement procedure they involve. 

But a hard copy is made at both ends of each link so that the accuracy 
of transmission can be verified. With the CHIPS system, a computer 
terminal operator enters a payment order, for example, upon receipt of 
a cable frcn abroad. Each bank— and each account of foreign bank:;— has 
a code number. The appropriate numbers are sent to the computer, plus 
the amount of the transaction. The computer adds control numbers to the 
message, and returns a hard-copy printout of the data to the sending 
terminal. When this hard copy is approved by an officer of the bank that 
originated the transfer, the terminal operator releases the message and 
the computer automatically sends it to the proper destination, where the 
terminal print* it. The computer's eodss are standard; all banks are 
familiar with them, and the use of a bank's code in a message results in 
a f ull printout of its account name and other relevant data. 

At the end of the business day, the aain computer balances all trans- 
actions and prints reports that show the status of each participating bank 
with respect to the accounts it handles. Each of these banks gets full 
daily reports frcn the ocmputer. The CHIPS system does not yet handle 
all interbank payments in New York, but its operators anticipate that its 
workload will speedily climb to 5,000 a day, and that eventually it will 
eliminate about 40,000 payment checks a week. Banks in Southern California 
have inaugurated an even larger electronic transfer system. 

The executive vice president of the New York Clearing House Association, 
John F. Lee, believes that bigger networks and greater geographic spread 
"will have to evolve. ..as costs, capacity and needs are evaluated. The 
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system has been developed", he notes, "and we have the computer equipment 
and programs available to make expansion, in terms of single or multiple 
systems, entirely feasible •*' 

The Federal Reserve Board is concerned about the future adequacy of 
its electronic funds transfer network. At present, this system is based 
on telephone lines which handle about 150 words per minute. In the fore- 
seeable future , the FRB system will be upgraded through equipnent changes 
to handle at least 10 times as much. Currently, the Board apparently 
sees no need to investigate the potential of broadband systems -but it 
may do so in the future. It seems clear, however, that FRB technicians 
believe that by the time demand would be ready to overwhelm the present 
system, Bell will have mare capacity available. 

The Board is developing a computer model that simulates the nation's 
payments mechanism. It will portray the flew of checks and other cash 
items within and among the 36 cities (soon to be 37) where the Federal 
Reserve has offices. The model will help the Board to determine the future 
potential of the present check system, and— in the light of technological 
developments— -to evaluate alternatives. 
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FACSIMILE 



Facsimile transmission is one area in which the advantages of 
broadband can not be seriously disputed. But even here, it is not necessary 
to we a full TV channel-width to obtain satisfactory definition on the 
final copy. Facsimile transmission over the ordinary telephone line is 
slow— between 4 and 6 minutes per page. This may be reduced as data 
compression techniques are applied to facsimile, and as the telephone company 
makes available wider lines that will be able to exploit this capability. 

The cost of high-grade, speedy facsimile machines-and the unavailability 
of wider-band lines to accomodate this traffic-have interacted to inhibit 

the widespread use of facsimile by the public. 

It has been suggested that wider-band networks be used to supplement- 
al eventually to supplant-the mails aa we knew them today as a carrier 
of information. If current growth rates persist, the U.S. Postal Service 
viOl have to handle more than 108 billion pieces of mail (excluding checks) 

in I960. 

A proposal to substitute facsimile via satellites for inter-city mail 
distribution has been filed with the FCC by General Electric. Local 
distribution would be handled by CATV systems, at an eventual cost of 
about 10 cents per 150 words, with delivery to terminals equipped with alpha- 
numeric typing devices. William B. Gross, of GE, envisages three phases 
in „■ development of a facsimile-printout mil system. In the first, Bell 
System long lines handle intercity traffic and deliver to the local CATV. 

In the second, long distance traffic moves by microwave. The third phase 
encompasses both satellite and micro-wave long-distance transmission. Costs 
would decrease as the mail system matures; at first it would very likely 
be used only for business letters that would otherwise go special delivery, 
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via airmail. The existence of such a mail transfer system would he 
particularly helpful when next-day delivery of business mail is sought, 
since this traffic could move through the system at times when other demand 
is slack. 

Long distance broadband transmission (using the equivalent of 10 or 
12 telephone lines) is already in use within the U.S. government, where 
Long Distance Xercoc moves facsimiles of documents at the rate of six to 
eight pages per minute. The State Department, in addition to using LDX 
for traffic within the U.S., uses Optical Character Recognition systems 
to tran smi t overseas. This system involves the use of an OCR reader inter- 
faced to the Department's cannunications computer, which automatically 
sends conniunications to the proper destination. This bypasses manual 
tape-punching completely, and enables information to be delivered at 
improved speed and accuracy even to places with only a telegraphic-grade 
caamunications system* 

It should also be noted that there are a number of alternatives to 
facsimile transmission that provide a hard copy at speeds satisfactory for 
most business purposes, certainly faster than canmon carrier printed messages, 
including Telex. The IBM magnetic tape Selectric typewriter, for example, 
transmits at 180 words a minute over telephone lines and produces a second 
"original” —or a duplicate magnetic tape — at the receiving end. This could 
well be satisfactory to many users who do not have the volume to justify an 
OCR system, or who wish to take advantage of sane of the machined other 
capabilities, such as typing with a justified right-hand margin. 

Very recently, a device was demonstrated that makes it possible to 
use an ordinary telephone line to transmit documents while simultaneously 
using the line to carry a conversation* At present, the machine takes 
several minutes to transmit a page. If it can be speeded up, this could 
present a practical alternative to broadband facsimile transmission for many 
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The Fair Credit Heporting Act should be a spur to the developnent of 
facsinile transmission, since all grantors of credit must-in specJfied 
circumstances — provide persons who have been denied employment or credit, 
or for when the cost of credit has been increased on the basis of a 

consumer credit report, certain data in written form. 

The FCBA applies both to "consumer reporting agencies" (credit bureaus, 
scce banks, etc.) and to users of consumer credit reports. Many banks have 
engaged for years in acting as consumer credit reporting agencies. Others 
have not, and they want to avoid having to casply with the buxdensone 
record-keeping and disclosure requirements that apply to consumer reporting 

agencies. 

To avoid becoing consumer reporting agencies under this law, banks 
wiU have to be particularly careful when they are asked by a merchant 



whether they will extend credit on a transaction, according to the 
American Bankers Association. If the bank refuses credit-or increases 
its cost-on the basis of a consumer credit report, the dealer must disclose 
to the customer the name and address of the bank, and the bank in turn must 
give the customer the name and address of the agency that made the report. 

It has been suggested by bank lawyers that pre-printed forms be 
provided to merchants for use in making these disclosures. But it has also 
been pointed out that while the required data could be dictated by the bank 
to the merchant and the form could be filled out while the custoncr is 
still at the merchant’s place of business, the bank would have no assurance 
^ merchant invariably complied with the law. Facsimile transmit io 



of the required data to the merchant would provide an adequate record of 
compliance. It goes vithemt saying that credit bureaus would also be 
users of such a system. Conpliance with FCRA could be particularly important 
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to l ocal CATV systems, since they will have broadcast service available 
on a local basis. If facsimile is used to prove car lienee with this law, 
CATV systems would be logical carriers. 
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credit CARDS 

Credit card authorization is expected to be a major new business use 
for data cocnunications, particularly as low-cost card readers beeme 
available. The American Bankers Association Bank Card Standardization 
Task Force has urged the credit card industry to adopt a system of magnetic 
stripe encoding to make credit cards machine-readable. It proposes that 
the magnetic stripes, to be located on the backs of cards, be adequate for 
dual-density encoding. Airlines want the stripe on the face of the card. 

In the future, the Task Force plans to rec emend c standard message format 
for authorizing credit. The standard is expected to meet the needs of all 
credit card issuers, not only bank cards. Adoption of cards that have 
data coded on them will lead to "zero-balance" credit cards, which must 

be verified electronically before each purchase. 

Adoption of the standard would, of course, make it possible for a 
single terminal to provide the inf ornation required by a variety of credit 
card issuers. It would also enhance the probability of development of 
not only a national but an international credit card authorization system. 

A system has also been patented which enables a merchant to place a 
customer's credit card in a sensor which generates a picture of the rightful 
card holder on a Picturephone of closed-circuit TV receiver display. The 
picture is kept in a microfilm file at a central location. If a picture 
is not desired, a description of distinguishing physical characteristics 
of the card holder may be sent, or other personal data that could be used 
to establish that the person presenting the card is the authorized user. 
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Banks and other issuers of credit cards ore vitally interested in 
having these cards used only by authorized people. While banks are hepeful 
of eventually turning a hands one profit on their credit card operations, 
many are still marginal or losing ventures, (in part, this is a problem 
of the banks 1 own making— they voluntarily sent credit cards to people 
who turned out to be cheats and deadbeats.) 

In this field, too, the Bell System is moving. Its credit card 
verification system is clearly more cumbersome than the autanatic card- 
reading that will be possible if the proposed ABA credit card magnetic 
standard is adopted— but it*s better for merchants than manual credit 
verification. 

The Bell device is an adaptation of its automatic card dialer. When 
credit is to be verified, a card punched to make a call to a computer is 
inserted in the device. Once a link has been established, a card identifying 
the merchant is put in the machine, followed by a card that identifies the 
cuscaner. If a purchase would exceed pre -determined credit limits, the 
merchant indicates the amount by pushing buttons on the device , s Touch-Tone 
^keyboard. The computer then makes a vocal response authorizing (or denying) 
the proposed transaction. In areas where Bell central offices are not 
equipped far Touch-Tone® calling, auxiliary equipment is available so that 
the system can be used with a regular dial telephone. The Bell device is 
also believed adaptable to magnetic tape encoding. 

Rental is expected to come to about $5*00 per month for the device. 

If the computer is accessible through a Wide Area Telecoraminications Service 
(WATS) lines, a charge is made only for the time the line actually is in 
use— expected to be less than one minute per call since the Bell automatic 
card-dialer takes only about one second to make the connection* 
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The range of business -related information that can be disseminated 
through a broadband system is limitless, particularly in a two-way system 
with rapid facsimile or fast printout at each terminal. Conceivably, the 
day night case A/hen much white collar work is done at home, with the 
worker receiving the data he needs by cable and despatching the work he 
does similarly. Obviously, much business travel would be unnecessary if 
face-to-face conferences could be held on a Picturephone © circuit , with 
documents exchanged over facsimile circuits or displayed on the face of 
a cathode tube# 

Ln the nearer-tem future, however, it seems more likely that 
vidertand capabilities will be most useful for the storage and retrieval 
of information. Essentially, this is treating a computer like a big 
filing cabinet to which users have immediate access. The computer's 
ability to manipulate data is not fully used, but the user of the data has 
access rapidly and at relatively lev cost, in either verbal, display, or 

printed form* 

Banks, obvious^, have to keep tabs on many accounts and other trans- 
actions. Instant access by a branch to the full file of a custaner in 
a central emputer could expedite transactions. This file need not be 
printed out, in many cases. A. cathode tube display of relevant data would 
often give a bank officer all the information he needs to decide whether 

to make a transaction or not# 
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In retailing, there should be substantial demand for use of broadband 
cable. Like banks, retailers are vitally interested in credit cards. At 
present, verification of credit card validity is often lax— the retailer 
knows that the credit card issuer will pay him for the goods even if they 
are ‘paid for 1 with a lost or stolen card. As point-of-sale verification 
terminals become available, it seems reasonable to expect the credit card 
issuers to change their policy in this regard. If the credit card verifying 
terminal is combined with a charge slip imprinter, card validity could be 
checked automat ically. Using a multiplexed cable channel and an open line, 
it is estimated that each retailer's credit card device could be checked 
automatically each 1.6 seconds. Insertion of on invalid card would be 
signaled to the retailer; if no signal was received the card would be 
presumed to be valid. 

Multiplexed cable attached to the cash registers in stores could 
transmit sales data automatically to a computer— by individual items if 
necessary since the clerk would ring up the stock mnr.jer of each product 
sold at the time of sale. (This is already done in same stores, where 
cash registers produce machine-readable tapes.) This gives management a 
chance to improve inventory control, and to check actual sales against 
projections very quickly. 

The mare glamorous use of cable in selling is, of course, display of 
goods on the TV screen at hone, with the cu/itaner able to make a purchase 
by signalling the seller through his (or hex*) heme casnunicaticns console. 
Over-the-air broadcasting has clearly shewn that TV is an effective sales 
tool. With a sophisticated two-way cable system, a custaner could .call 
a store, arrange for TV display of goods he is specifically Interested in 
. dismiss the nroduets with a salesperson. It 
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by telephone. 

Events, catalogs of goods could be stored in computers or on 
ultra -microfiche at the CATV system's head-end, subscribers could arrange 
displays of pages of products they vant to consider, and place their orders 
through the tvo-vay system, vhich has a code for every subscriber. In 
the initial stages, hovever, it is probable that users of CATV systems vho 

purchases will be limited to products selected by the seller - largely 
because the seller has to promote goods that carry a mark-up sufficient to 

defray hie coats and leave a profit. 

Such a tvo-vay system simultaneously can control credit to CATV sub- 
scribers. Vhen a bill i. sufficiently overdue and still unpaid, the system’s 
computer simply turns off the delinquent's response device, thereby making 
sure that no more purchases are made on that account until it is once 
again in good order. The computer can also refuse orders that vould bring 
the buyer’s account beyond the seller's credit limit for the household. 

A major reorganization of the vay retailing is done is implicit in 
the availability of a tvo-vay CATV netvork. Successful selling via TV 
display will diminish the need for retail store space, since orders can 
be delivered directly from a varehouse. As cable netvorks expand, v.re- 
housing can be centralized and inventory more closely controlled, vith 
periodic shipment of stock made to smaller areas serving specified lo- 
calities. With the role of the retail store as a ahovcaae diminished, the 
number of clerks required may decrease - but there may be a significant 
ria. in employment of demonstrator, vho ahov good, over TV channels. 
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Although the availability of • large number of channel* would alao 
make it economically and technically feasible for amaller merchants to 
use display over CATV (Including neighborhood stores that could have their 
messages sent only to the locality they serve), It seems likely that remote 
buying will encourage purchases by brand name since the customer will not 
have a direct experience with the product. Thia implies that aalea of 
national brands will be most heavily promoted on CATV, Including the house 
brands of big chains which have consumer acceptance and reputation* for 
standing behind their products. Local stores selling national brands will 
be able to reach their customers, but affirmative customer response on 
many products may bear a direct relationship to the at ore's reputation 
for providing good service and for treating customer* fairly when they 
haw coaplalntc. 




METER READING 



Remote reeding of utility meters (electric, gau, and voter) over a 
CATV channel has been touted a. a possibly remunerative service that might 
be offered by a vired broadband communications service. In theory, this 
ia correct and attractive, especially to CATV operators who currently charge 
their subscribers about $5.00 per month. If each utility were V.o pay 
$0.50 per month for its CATV meter-reading service, the resulting incase 

vould be a welcome increment# 

It has been suggested that agreement by utilitien to buy meter- 
fading services (which, at $0.50 per meter vould cost them just about as 
much as their current expenditures to get data from the meter into machine- 
readable form) could interest CATV operators in wiring areas completely 
since the return fran a' fully vired area would be comparable to that now 
derived fran a $5.00 charge to the 40 percent of homes connected that 
many CATV operators use as their basis for amortization. Meter-reading 
revenues alone vould be $150 per month per 100 hemes, and the 40 homes 
that vould take TV service vould provide an additional $200 months. To be 
sure, it vould take a longer time for the meter-reading service alone to 
pay off - but it seems likely that some people who vould not otherwise 
subscribe to CATV service could be persuaded to do so "since the cabled 
already in the house." To be sure, the data from utility meters could ns 
veil be transmitted over a narrowband telephone line - if the telephone 
company’s price was right# 

There are a number of other things that must be taken into considera- 
tion, however. At a fee of $0.50 per month, the utility makes no immediate 

saving - though it probably would over a period since meter readers' pay 
. ... mlffht lose money; they often read meters 
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Each meter would be read on schedule , and meter -readers would not have to 
enter customers' homes. (Many utility meters are already located on an 
outside wall.) The utility meters now in use are, however, very long-lived, 
and any utility would think twice before putting a lot of money into replac- 
ing equipment that has many years of adequate service left in it. 

It might well be that utilities could effect economies by turning to a 
different method of reading their existing meters — something like iden- 
tifying each meter with a sticker, then using a special microfilm camera 
to take a picture of the meter's dials and the identification. The micro- 
film, when developed, could be machine -read and the bills automatically 
processed. In CATV areas, utilities would find it more economical, when 
technically feasible, to add a shaft encoder to their existing equipment. 

On the other hand, when meters are installed -- particularly in new 
coanunitieo that are being planned and built with two-way CATV — routine 
installation of utility meters that can be read remotely would seem 
desirable. 

This implies, of course, that meter-reading represents an area of 
relatively slow growth, not a bonanza. Similarly, when utilities replace 
worn-out meters in areas that are logical candidates for CATV penetration, 
or which already have systems that contemplate two-way operation, they 
might well be advised to use equipment that can be read remotely. 
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MARKET RESEARCH 



Automatic market research represents another potential use for two-way 
CATV. At a fairly simple level, viewers at home could indicate a preference 
or opinion on a question by pressing a button on the TV set. CATV systems 
could conceivably serve as testing grounds for new entertsirunent programs, 
with viewers giving a ’good 1 or 'no good' signal. 

On a technically more sophisticated level, TV receivers connected to 
cable systems could be so wired as to present a constant record of the 
channel they are tuned to at sl 11 times that the set is on. frch a system 
now is working in Santa Maria, California. 

This system can be programmed to supply the names and addresses of 
all viewers who are watching a specified channel during a given time period. 
This would make it possible for market researchers to limit their follow- 
up efforts to those households which were watching a test program or cooner- 
cial, for example. Consequently, the total cost of this research would be 
greatly reduced. 



43 



OTHER USES 



Consumer uses : Federal sponsorship of data banks stocked with 

information relevant to consumers has been proposed. Indeed, the 
Federal Trade Commission is currently conducting a study, under- 
taken ac President Nixon’s request, of the possibility of establish- 
ing a nationwide consumer information data bank. Currently, the 
study is limited to determine the requirements for such a data bank. 

Sen. ftiilip A. Hart (D., Mich.) and consumer advocate Ralph Nader 
(as well as others) have also advanced this proposal. To be of 
maximum use to consumers, it will have to be accessible to them. 

Access can be had through telephone lines, of course, but it would 
very likely be preferable to have the data bank’s computer provide 
written data in response to consumer queries. If, or when, consumer 
data bank programs become available, CATV systems could obtain them 
and provide this inform t ion to their subscribers through their own 
computers, presumably on a fee-for-service basis. 

Reservations ; Computerized reservation services are already in 
use by many airlines, car rental agencies, and hotel chains. But they 
are accessible only by making a telephone call to one of the company’s 
reservation desks. With widespread use of point-of-sale terminal de- 
vices, it would be possible for travel agents, for example, to obtain 
for their customers immediate information on seating availability for 
air travel, rooms and their rates for hotel patrons, and vehicle avail- 
ability for car renters* Required data could be displayed automati- 
cally on a cathode tube, and reservations made on an associated key- 



board. 
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Heal Estate ; In real estate businesses, even smaller companies 
would find it useful to be able to generate, frou their own or re- 
mote computers, pictures of the properties they currently offer for 
sale, maps showing the location of each, and a print -out of descrip- 
tive material. 

Insurance : Companies could arrange to give their agents access 
to all policy information at the touch of a few buttons. This would 
be helpful in settling claims quickly, in bringing accounts up to 
date, and in checking on the insurance planning status of customers 
smd prospects. If a system of no -fault auto insursnce is enacted, a 
central information bank accessible to insurance agents may be a 
necessity. 
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CAB LE'S COMPETITORS 

Advancing technology will certainly have an impact on purveyors 
of broadband communications services. In this area, it is impossible 
to approach the Bell System with anything other than the highest 
respect, and to assume that it will continue to keep pace in those 
communications fields in which it does not lead. But the future of 
cable will also be affected if new methods of broadcasting that pro- 
vide sharply Increased spectrum capacity are successfully developed. 
Obviously, the incentive to lay cable (PCC says a "working figure" 
for cost is $4,000 per mile) is diminished if the number of TV 
channels available to the public can be increased by cheaper broad- 
cast methods. Since conmercial uses of cable depend heavily on 
two-way conmunication, use of new broadcast methods would tend to 
keep merchants and others dependent on telephone company facilities, 
which are (or will be) adequate for most connnercial transactions. 

The fact is that the Bell System (and other telephone companies) 
have lots of problems other than broadband communications. Under current 
FCC policies, telephone companies are barred from owning CATV companies 
in those areas where they operate as telephone utilities, and they must 
make their poles available for stringing CATV lines at reasonable cost. 
This, obviously, encourages independent CATV systems. More significant, 
perhaps, is the fact that in many parts of the country the telephone 
utility is hard pressed to upgrade its existing services, and to make 
them fully satisfactory to present and anticipated subscribers. 

As long ago as 1968, the Bell System publicly recognized that huge 
demands were going to be made on it for new. equipment , and that usage of 
its lines was going to *rise very sharply. At that time, it nro.leeted 



that by i960 there would be an increase of 70 percent (70 million) 
in the number of telephones in use. It expected a tripling of long 
distance calls from about 5 billion a year to 15 billion a year, and a 
tenfold increase in the number of overseas calls made form the U.S., 
from 12 million to 120 million. The typical day would bring 500 million 
calls in 1980, Bell said, up from 300 million in 1968. Bell added: 

"By I960, as much information may be exchanged by data transmission as 
by voice communications." Actually, this point has already been reached. 

Bell also asserted that the 1968 "interstate network represents only 
about 15 percent of the plant -in-service that maybe needed" as the 
1980' s begin. 

Evidence to support this view is readily visible. The Touch-Tone 
©telephone is really a 12 -but ton device that gives access to a computer -- 
and hence to all the ddta that can be stored in a computer. In May 1967, 
the Bell System's public relations department asserted that "your telephone 
may be able to do almost anything you want it to by the year 2000." Today, 
this type of telephone is being sold to the public as "the fastest thing 
since the wheel", and its promise of future delights goes untrumpeted. 

Since Touch -Tone ©telephones cost more, one can not help but admire 
a business strategy that seems to be succeeding in persuading the public 
to pay in advance for the use of a device that will, for most users, 
confer significant new benefits only at some unspecified future date — 
and even then almost certainly at an additional charge for each service. 

To be sure, some of the potential of Touch-Tone ©telephones is 
being exploited. Devices are available which enable telephone users to 
'dial' frequently called numbers automatically. A variant on this card-dialing 
system is in use for inventory control and stock replenishment systems. 
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So far, the CATV Industry has spawned a number of technical advances, 
and more can be expected as demand for cable-related devices increases. 

The needs of cable have been fairly simple up to now, so that the economic 
incentive to develop two-way response capacity has been small. Business- 
men have been reluctant to try to market equipment for which there is 
hardly any demand. This will surely change as wired broadband systems 
become more widespread and as use of its two-way capabilities bectm.es 
a real, rather than a potential, profitmaker. 

Cable systems that exist today are small markets, and the suppliers 
of equipnent have tended to be small as well. In common with meet other 
parts of the electronics industry, supply of basic CATV components is 
a business that can be entered fairly readily. The Bell System has an 
in-house monopoly supplier, Western Electric, which also has considerable 
expertise in cable-type communications, and Bell I^bs as a powerful 
research arm. Experience so far with cable connunications implies 
that (l) the Bell System will continue to use Western Electric and (2) 
that existing suppliers of cable equipment to CATV operators will be 
Joined by others as demand expands. Some of these small suppliers will 
be technologically Innovative. Thus, prospects are good that technical 
advances will leapfrog from Bell to the independents and vice versa. 

A long-range cost advantage may lie with CATV's, since their suppliers 
will be able to import equipment whereas Bell is tied to Western Electric. 

It should be borne in mind that the Bell System operates on a vast 
scale. When it adopts a design for equipment, this design tends to 
remain basically stable for many years. Installation of equipment costs 
vast sums. Cable installations also have to be paid for — but a small 
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city or neighborhood can be wired for a total cost far smaller than setting 
up a new long-distance cable from Boston to Miami. Thus, CATV operations 
may be able to avail themselves of tehcnically advanced equipment more 
rapidly than the Bell System. 

Hew methods of broadcast transmission promise to become available 
in time. FCC has already authorized over -the -air Community Antenna 
ReUy Systems, which use microwave radio, but their use is limited. 
Short-haul, microwave, Local Distribution Systems, the FCC says, could be 
cheaper than laying CATV trunks. Development of these technologies, and 
others, poses a definite threat to the future development of CATVs that 
are primarily oriented to supplying entertainment signals to subscribers 
on a one -to-many basis* 

Another development, the Amplitude Modulated Link, is a&id to be 
useful for relaying off -the -air signals from the site of the AML trans- 
mitter to a CATV head-end* 

FCC has also approved another system said to be useful for transmitting 
CATV signals. Although called a * quasi -laser* , it is actually based on 
use of the infra-red portion of the spectrum. It is claimed that a 
single quasi-laser transmitter can carry up to l8 TV channels on a single 
beam, and provide service covering a 15 -mile radius. 

Still binder development is the "FM laser", invented by Dr. William 
J. Thaler, head of the physics department of Georgetown University and 
originator of over-the-horizon radar. FM laser is said to he capable 
of doing as much as microwave, to be substantially cheaper, and to 
accomplish this within a very narrow beam. 
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Dr. Thaler says that at present he is operating a 1.2 mile link 
transmitting "black -and -white color TV information." In the laboratory, he 
has succeeded in transmitting color video information. And, he adds, 

"we're just about on the verge of improving the modulator to the point 
where we should be able to multiplex color TV channels over this system, 
hopefully up to something like 15 channels. 

Dr. Thaler believes that a major advantage of his system is that 
it is frequency modulated, thereby avoiding interference from amplitude - 
modulated atmosphere noise. Still in the works at Dr. Thaler's labora- 
tories is another device that uses electro-optics to produce frequency- 
modulated laser light. In the laboratory this device is already "in 
excess of a Gigaherz", but it* full development is obviously still some 

time away. 

The Bell System will not be standing idly by while independent CATV 
and microwave systems pre-empt its long distance specialized traffic. 

Bell was a pioneer in coaxial cable; it began to study coaxial structure 
in the 1920’s and applied for a patent on coaxial cable in 1929. The 
first Bell long distance coaxial system was demonstrated in 1936, TV 
was transmitted over coaxial cable in 1937, and Bell's first commercial 
coaxial service (Capacity, 480 circuits) was introduced in 1941. Currently, 
Bell is installing a long distance cable system it calls L-4, estimated 
to cost $2 per circuit mile, with the capability of carrying some 32,000 
voice messages simultaneously. This cable’s successor - L-5 - is being 
worked on. Estimated to be capable of carrying over 90,000 voice messages, 
it could cost as little as $1 per circuit mile. Furthermore, Bell says 
that L-4 cable can be upgraded with L-5 electronics. In addition, Bell 
is working on its planned high-capacity cable for transmission of digital 
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messages, including computer data and Picturephone^jpsignals. 

As the Bell System sees it, starting around 1930, it is likely that 
circular waveguides— with a digital message capacity of over 250,000 
circuits— will be installed when new lines are needed in areas where usage 
is heavy. In the more distant future is the possibility of using laser 
beams as message carriers— and one of these optical channels would be 
able to carry more than 10 million voice channels. 

Bell's plans for digital data transmission imply that it expects to 
keep highly competitive in this field. At present, Bell is using a system 
it calls T-l, a short-haul (less than 50 miles) pulse-code modulated 
system. It has a field trial of a T-2 system under *ay at Willow Grove, 

Pa. The T-2 system is a 400-mile system. By 1975, Bell expects to have 
a T-5 system capable of spanning the continent. 

jell's Picturephone® system, which currently uses a bandwidth of 
one MHz , is currently offered on a very limited basis, and it is finding 
few takers. At present, the resolution it offers on its display tube is 
inadequate for typewriter type. But, interfaced to a computer, the Bell 
device can provide display of a great deal of business-related information, 
and it permits the user to manipulate the data. A self-contained, non- 
Bell system could do as much, and a two-way cable to a central computer^ 
could provide not only data relevant to a particular business, but access 

to a variety of other materials as well. 

For the present, a moderately skeptical view of Bell's expansion plans 
must be taken. Complaints about ordinary telephone service are frequent 
both for Bell and independent companies. Late in April, 1971, the New 
York State Public Service Commission denied a New York Telephone Co. 
application to set up an experimental Pic t ureph one ( b) service for intercan 
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use only in lower Manhattan. The modest set-up envisaged by the utility 
would have required 10 employees for installation and servicing. 

But the PSC denied it, saying that "any diversion of company assets 
and resources to other than essential services, no matter h« minuscule, 
is contrary to the Commission's objectives and policies." The regulatory 
body agreed to allow the utility to re-submit its application— "whenever 
the level of basic telephone service has improved sufficiently to permit 
favorable consideration of this new and important service offering. 

Nevertheless, it must also be borne in mind that for the purposes of 
most business-oriented users of communications, the telephone company's 
network provides adequate facilities. To be sure, some users of existing 
data lines pay a penalty because they can not run their computers and 
associated equipment at optimal speed and must suffer the expense of 
modulator-demodulator equipment. Bell points out that when it offered a 
service capable of 50,000 bits per second, "people didn’t beat our doors 
down". The volume of traffic io ouch that it can be accomodated by 
telephone lines, and move fast enough to keep users fairly well satisfied. 
Since the Bell System has a substantial leg up in creating a wider-band 
network, it may be able to satisfy its customers fully before competitive 

broadband networks are built. 

Nevertheless, data users seem eager to grasp any alternative to 
telephone-grade lines. Remote batch equipment— a fast growing area— 
operates optimally at about 12,000 words per minute. But limitations imposed 
by the availability of service from telephone companies force these devices 
to work at speeds of about 3,000 words a minute. 
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A two-way cable network in a small area could very well move fast 
enough to have local facilities available before the Bell System and 
Western Union do. Certainly, such a system could be in operation sooner 
than a microwave link network, since it is estimated that three to five 
years will elapse between May 1971, when the FCC authorized such specialized 
comuaications networks, and the time national data transmission service 
can be offered# 

Bell's role at present seems to be to sit tight and improve its service. 
Within a few years, it expects to have ample, technically excellent, data- 
carrying networks available to volume users. If FCC requires cable operators 
to provide two-way caanunication capacity, Bell might elect to have these 
systems interface with their long-lines data networks. Independent specialized 
data networks could well be inclined to use CATV facilities to carry their 
traffic fran their point of origin to the microwave transmitter and 
from the receiver to their destination, although one such network has 
proposed using CATV faciliti is only when it is impossible to provide direct 
network-to-addressee links by optical laser transmission. 

In all likelihood, the Bell System would be happy to devote itself 
to handling the traffic generated by large-volume users of data. Small 
users— individual credit card terminals in stores and restaurants, for 
example-can be serviced adequately by ordinary telephone lines, although 
probably at higher cost than through an open-channel autanatically scanned 

CATV link. 
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other issues 



Initial Congressional response to future developments in the use of 
two-way cable could well be hostile. When an entrepreneur obtained the 
TV and other rights to a heavyweight championship fight so that it was 
visible only in the arena or over closed-circuit TV, canplainte were vociferous 
A bill co-sponsored by 32 members of the House and several members of the 
Senate was introduced to force sports events to be shown on free, hone TV 
by banning the use of closed-circuit TV whenever a sports event is of 
sufficient public interest for radio or TV stations to want to broadcast 

the event* 

Two-way cable communication, with sales made direct frcm the TV set, 
will have a major impact on business. To the extent that it has an adverse 
effect on small business, it is all but certain that efforts will be made 
in Congress to impose restrictions on the use of cable systems for consumer 

purchases* 

The extent to which cable entrepreneurs will be allowed to engage in 
non-communications activities has yet to be settled. The FCC has already 
ruled that common carriers with annual revenues of $1 million or more can 
provide data processing services only through affiliates that are completely 
separated fron the parent canpeny. General adoption of the principle under- 
lying this FCC rule could put serious restrictions on the diversification 
permissible to cable companies* 

In turn, this could be an inhibiting factor for expansion cf the cable 
systems or networks. Costs to consumers might well be higher if cable 
system operators are allowed to do nothing more by way of business-related 
activity than supply a channel to an advertiser or other user. 



PRIVACY 



The need for privacy in financial transactions carried over a cable 
or other broadband system can hardly be overstressed. In one way, this 
nay be a persuasive argument in favor of cable rather than over-the-air 
broadband links, which are more susceptible to unperceived interception. 

Por true security and privacy in an over-the-air ccmunication, a scrambler 
must be used by the originator of a message and an unscrombler by the 
addressee. This is costly. 

Using a CAT V system., it is possible to design a coding method that 
should make sure that only the addressee gets a specific message— the 
print-out of his bonk statenent, for example. But the full development 
of the mul tiple- -address, non-switched broadband ccranunications devices 
that will make possible such private caumunications i still to cane. 

When CATV is used for financial transactions, steps will have to be 
taken not crly to insure privacy, but to preclude unauthorized persons from 
gaining access to computer data so they can make improper transfers of funds 
Scae computer technicians believe that "you can get all the privacy you’re 
willing to pay for," and this may well he the case. Bight now, most people 
get privacy they believe adequate for their confidential transactions by 

using the mails* 

Nevertheless, the need for privacy, security, and absolute accuracy 
in the transmission of transactions argue that all of the devices used in 
electronic data transfer-both from the hone and into the hone— will have 
to be thoroughly reliable and of high quality. This implies greater cost 
than is now experienced in buying entertainment-grade electronics. Once 
business operations are integrated with a conmunications system, failures 
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bee one very costly, and highly reliable equipnent is essential to the 
functioning of the whole. 

The need for privacy extends far beyond financial transactions in 
any society that is rushing headlong toward computer assistance in such 
quantity that seme people think in terms of canputer damnation. The 
national Science Foundation in April 1971 funded a two-year study for 
ground rules that will protect privacy in the canputer age. The prijnary 
objective of the study, 1ISF says, is to find an accomodation between the 
need for confidentiality of information and the desire to (.nln greatest 
possible usefulness from computer technology and data bases. This may 
result in drafting legislation aimed at protecting individual privacy 
without sacrificing the social benefits of computer technology. The study 
will also extend to the technological or administrative safeguards that 
will have to be adopted to provide maximum confidentiality and to minimize 
the possibility of improper intrusion, but this is expected to be done 
in the second phase of the study. 
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ALTERilATIVES 



O 

ERIC 



Ey the tine computer-interconnected two-way CAT - / for business 
activities is in use on a large scale, competitors will develop, and sane 
people nay find them more attractive. To insure privacy, businesses and 
fanilies nay choose to use minicanputers for their accounts instead of 
using a central one. Some computers adequate to this task are already 
available for about $4,500, and they could no doubt be leased for a smaller 
current outlay or bought on th. installment plan. Home ownership of a 
computer could provide substantial economies to fairly heavy users who 
have to pay a fee-for-service whenever they use a central computer. And 

it would, of course, be a great status symbol. 

Business users of computer-stored Information may also find an in- 
house retrieval system to be nore economical than a central device, particu- 
larly if it has a wider-band printout, TV display, and voice response for 
questions like the status of a customer's account. A business-owned computer- 
inherently more secure than a multiple-access one— could be programmed 



:tly to fit the users' needs, particularly where large quantities 
iemplex information is required. Commodity traders, for example, could 
i narket histories and positions on the computer, with retrieval in 
phic or print-out form. Data necessary for negotiating contracts coild 
stored in the caaputer, and become instantly available to those making 
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there deals. 



